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) and each comer was tied to a bamboo stick in the Otamiri river.
returns on investment when .effectively managed with suitable fish species and culture sites. This paper assesses the use of pens in induced breeding of Clarias gariepinus with a view to solving the problem of expensive hatchery structures.
Different facilities and techniques of pen culture method of spawning catfish have been used (TOOLE, 1951; NELSON, 1957) . There has been little interest in induced breeding in pens. Instead, complex high technological indoor and outdoor hatchery facilities have been used. Fry or fingering rearing irt pens and cages has been investigated (FAO, 1980; WOYNAROVICH and HORVATH, 1980; FAO, 1983) .
INTRODUCTION
Efficient hatchery structures and facilities are expensive and efforts should therefore be channeled towards less expensive alternatives such as cages, pens and net enclosures.
Comparing the advantages of cage culture, pen culture and net enclosure over the conventional pond and tank cultures, OTUBUSIN (1985) stressed that the former systems do not compete with other land uses, e.g. agriculture, urbanization and industry. Further, the systems require limited investments and allow high stocking density of fish and complete control of the harvest. Also, they generally provide high Induced Breeding in Hapa Pens by Natural Spawning Monthly induced breeding exercises were carried out in two hapa pens for twelve months (June 1993 -May 1994 . From June 1994 to December 1994, two sets of hapa pens for both natural spawning and artificial spawning were investigated. For natural spawning, injected male and female spawners were paired. One knock-out injection of homoplastic pituitary was administered for each inducement or the appropriate dosage of 0.33 mg/120g. weight or two glands per fish of equivalent weight. Injections were administered intraperitoneally at the axil of the pectral fins. The hapa pens were initially set up at fast-flowing sites of the river (water current of 0.25 m.sec:
1 and water discharge of 6.48 m 3 sec: l ) for two months-June to July 1993. In August 1993, the pens were transferred to a lentic site where the water was relatively stagnant. From September to October 1993-December 1994, the bases of pens were lowered to rest on the bed of the river. Stability was achieved with the support of pieces of stones at bases of the pens. The transfer of the pens from the fast-flowing site to stagnant sites was necessitated by the male fish to fertilize the female eggs. The lowering of the pens to the bed of the river was to provide a solid substratum for effective courtship and subsequent fertilization of eggs.
Induced Breeding in Hapa Pens by Artificial Fertilization
Two sets of hapa pens were used to assess induced breeding of C. gariepinus by artificial fertilization (June-December 1994). Eggs were obtained by stripping, while the male was cut open to squeeze out the milt from the testes as stripping was not possible due to the testes morphology (CLEMENS and SNEED, 1971) . A latency period (period between injection and ovulation) of 9-11 hours was found to be ideal for successful fertilization of eggs. The fertilization solution was 8% saline. Fertilized eggs were later transferred to the pens, protected by nylon net mesh. Relative fecundity, percentage fertilization, percentage hatching and percentagt. fry survival were determined according to VIVEEN et al (1985) .
RESULTS
In the fast-flowing part of the river, although the females released eggs, there was no fertilization and consequently no hatching of eggs. After the pens were transferred to the swampy sites and the pens rested on the floor of the river, there was partial fertilization of eggs (Table I) . Mean relative fecundity was 15.86 ± 1.95 x 10 3, percentage fertilization 18.92 ± 5.28%, percentage hatching 13.50 ± 3.87% and percentage fry survival of 6.42 ± 0.7%. Using artificial fertilization, mean relative fecundity, percentage fertilization, percentage hatching and percentage fry survival were 13.80 ± 2.78 x 10 3,81.83 ± 2.28%,86.07 ± 2.46% and 21.36 ± 1.87% (Table 2) . Thus successful induced breeding of C. gariepinus in hapa pens is possible by artificial fertilization in stagnant sites of river, while successful results are yet to be achieved with natural fertilization. A latency period of 9-11 hours enhanced successful fertilization of eggs.
DISCUSSION
Results obtained by natural fertilization of eggs were unsatisfactory, even when the hapa pens were transferred to swampy sites. Though eggs were laid, there was no fertilization. Successful induced breeding results in pens have been reported with fish species that spawn in captivity for example carp (HARVEY and HOAR, 1979) , channel catfish (CROWFORD, 1958; TOOLE, 1951) and coho salmon (IWAMOTO and HERSHNERGER, 1981) . Pen spawning of Chrysichthys nigrodigitatus by EZENWA (1982) was unsuccessful. THOMAS (1981) observed that pen spawning in ponds required more efficient handling of brood fish.
In the present experiment, the only set up which allowed the male to perform its natural courtship and fertilize eggs was that where the hapa pens rested on the river bed.
Successful fertilization by stripping was attributed to an appropriate latency period of 9-11 hours. Knowledge of the ideal latency period permits a more efficient operation. CLEMENS and SNEED (1971) noted that once the latency period lapsed, no fish continued development to complete ovulation stage, suggesting that absorption of hormones was complete and ovulated eggs became overripe and could not be spawned. More induced breeding research efforts on other local species are recommended. 
